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Description 

[0001] The present invention relates to an inhaler of 
the type comprising a tubular body defining an air flow 
passage therein. 

[0002] Numerous inhalers of this type are known. As 
examples, US patent Nos. 4,524,769 and 4,907,583 
and the international application WO 90/07351 disclose 
inhalers each comprising dosing means for supplying a 
dose of a particulate active substance to the air flow pas- 
sage when the inhaler is to be used. The outlet end of 
the discharge passage is defined by a mouthpiece or 
nozzle which during use of the inhaler is positioned be- 
tween the lips of the user. These known inhalers are of 
a relatively complicated structure, and they are not sim- 
ple in use because the dosing means has to be operated 
each time the inhaler is to be used. Furthermore, these 
known devices are relatively heavy and bulky to carry 
in a pocket or in a ladies handbag. 
[0003] When a particulate or powdered substance is 
inhaled through a mouthpiece or nozzle positioned be- 
tween the users lips a substantial part of the active sub- 
stance suspended in the inhaled air flow will not reach 
the lungs of the user, but may be swallowed or may im- 
pinge the mucous membrane of the oral cavity of the 
user. This does not only mean that a substantial amount 
of the active substance is lost, but also that the active 
substance coming into contact with the mucous mem- 
brane of the oral cavity or arriving at the stomach may 
have undesired side effects. 

[0004] As disclosed in German Offenlegungsschrift 
No. 2815039 this problem may be solved by using a 
mouthpiece which in use extends into the oral cavity and 
along the tongue of the user. When a fluid flow including 
an active substance is directed into the oral cavity of the 
patient, for example from an inhaler or an atomizing de- 
vice connected to the outer end of the mouthpiece, it is 
possible to direct such fluid flow towards a desired part 
of the oral cavity, such as the throat or trachea of the 
patient 

[0005] US-A-2 503 732 discloses an inhaler compris- 
ing a straight tube having a varved stopper inserted in 
one end and a mouth- or nosepiece fitted to the other 
end thereof. WO-A-9 317 728 relates to a disposable 
inhaler made from a part being a moulded sheet of plas- 
tic material and an opposite part made from a plane 
sheet material. These parts form a tubular housing with 
a compartment for powder to be inhaled and a constric- 
tion causing turbulence in an air stream through the 
housing. EP-A-0 404 454 also discloses a disposable 
medicament inhalation device having a flat chamber, 
which is defined between a flat lower part and a moulded 
upper part heat sealed together. An inlet opening and a 
plurality of outlet openings are formed in the upper part. 
US-A-4 265 236 relates to an inhaler comprising a 
length of flexible tubing which contains a flow control 
device. The length of tubing may be formed into a closed 
loop whereby the ends of the tubing are closed. 



[0006] The present invention provides an inhaler 
which may be produced in a very simple manner and at 
low cost and which is nevertheless very efficient. 
[0007] The inhaler according to the present invention 
5 comprises a one piece tubular body, which has a mouth- 
piece section and is intended to be used only once, and 
which defines an air flow passage therein, the tubular 
body having substantially rectilinear sections, and a sin- 
gle dose only of an active inhalable, particulate sub- 
io stance being arranged within the air flow passage, said 
dose being sealed or closed in relation to the ambient 
atmosphere by closure means which are to be removed 
or opened by a user prior to use. 
[0008] An inhaler of this type is known from WO-A-8 
is 901 348. This publication discloses a disposable pow- 
der inhaler formed as a straight tube sealed at both ends 
and containing a dose of the powder to be inhaled. 
When the inhaler is to be used by a patient the sealed 
ends of the tube are opened, and one end of the tube 
may then be inserted into the mouth or nose of the pa- 
tient. Thereafter, the powdered substance may be in- 
haled. 

[0009] The inhaler according to the invention is char- 
acterised in that the tubular body comprises a curved 
and/or bendable section intermediate of the rectilinear 
sections, and in that the cross-sectional area of the flow 
passage defined in the tubular body does not exceed 
75 mm2. 

[001 0] The said closure means may be of any suitable 
type, such as caps, films, or foils which are removably 
arranged at the opposite ends of the tubular body. Al- 
ternatively, the closure means may comprise remova- 
ble, puncturable or rupturable membranes extending 
across the air flow passage and being axial ly spaced 
therein so that the dose of active substance is arranged 
therebetween. The closure means could, of course, be 
of any other type, which is able to seal the dose of active 
substance in relation to the ambient atmosphere until 
the inhaler is to be used, and which may be removed or 
opened by a patient or user prior to use. 
[0011] The patient patient may now inhale the active 
substance by inserting the mouthpiece end between the 
lips and by forcefully inhaling air through the air flow pas- 
sage defined in the inhaler. Because the cross-sectional 
area of the inner section of the air flow passage is rela- 
tively small, the air velocity in this section will be rela- 
tively high. Such high air velocity promotes atomization 
of the dose of particulate active substance and suspen- 
sion of the finely divided particles in the air flow. 
[001 2] In order to obtain a high air flow rate the cross- 
sectional area of the said flow passage section prefer- 
ably does not exceed 70 mm 2 and is more preferably 
less than 50 mm 2 . In the presently preferred embodi- 
ments the cross-sectional area of the flow passage sec- 
tion is 7-35 mm 2 and preferably about 20 mm 2 . 
[001 3] The flow passage or the flow passage section 
may have any cross-sectional shape, such as square, 
rectangular, polygonal, elliptical, or circular. Further- 
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more, the cross-sectional area of the flow passage or 
the flow passage section may vary along the length 
thereof. Thus, the cross-sectional area of the flow pas- 
sage or flow passage section may be smaller at the 
mouth piece end than at the opposite end of the flow 
passage. In the preferred embodiment, however, the 
flow passage or flow passage section has a substantial- 
ly circular cross-section, the inner diameter of the flow 
passage section, which may be the total length of the 
airflow passage, being substantially the same along the 
length of the section. Thus, in a very simple embodiment 
the inhaler is formed simitar to a drinking straw. 
[0014] The tubular body of the inhaler may have a pre- 
determined, permanent shape which cannot be 
changed by the user. In a preferred embodiment the tu- 
bular body comprises at least one bendable section so 
that the shape of the tubular body may be adapted to 
the form of the oral cavity of the individual user. The 
walls of the tubular body forming the bendable section 
may be made from a deformable plastic material. Alter- 
natively, the flexibility of the bendable section may be 
obtained by providing the bendable section of the tubu- 
lar body with peripherally extending corrugations. The 
bottoms of these corrugations may be provided with 
codes, such as colours, numbers, letters, or other kinds 
of indications, for assisting in obtaining a bend suitable 
for the individual user. When a patient or user has de- 
termined a shape of the tubular body which has been 
adapted to his individual oral cavity, the user may read 
and note the visible code combination. When the user 
knows his individual code combination he may quickly 
adjust the bendable section of the tubular inhaler body 
next time he is using an inhaler of the same type. 
[0015] In order to improve the dispersion of the par- 
ticulate active substance in the air flowing through the 
air flow passage the inhaler may further comprise 
means for imparting a rotational movement to the air 
about the longitudinal axis of the flow passage. Such 
means may, for example, be helical grooves or ribs 
formed on the watt surface parts of the tubular body de- 
fining the flow passage, or rotation imparting members 
arranged centrally within the air flow passage. 
[0016] The tubular body of the inhaler may comprise 
a mouth piece section of any suitable length extending 
during use from the teeth of the user to any desired po- 
sition within the oral cavity of the user. Thus, by suitably 
adapting the length and the shape of the mouthpiece 
section the inner end of the air flow passage may be 
positioned adjacent to and may be directed towards any 
part of the oral cavity which is to be treated by means 
of the active particulate substance. In cases where the 
active substance is to be inhaled to the lungs or bron- 
chial tubes of the user or patient, for example when the 
active substance is a medicament for alleviating asth- 
matic deceases, the mouthpiece section of the tubular 
body preferably has a length so as to extend during use 
from the teeth of the user to a position adjacent to the 
root of the user's tongue. The mouthpiece section may 



then advantageously be shaped so that the inner end of 
the air flow passage is directed towards the throat or 
trachea inlet of the patient or user. Thereby it may be 
secured that substantially all of the active substance of 
5 the dose positioned in or supplied to the air flow passage 
will reach its target area 

[0017] In order to secure that the inhaler is correctly 
positioned within the oral cavity of the user or patient 
the inhaler may further comprise a bite piece formed on 

10 the outer surface of the tubular body for engaging with 
the upper jaw teeth of the user. Such bite piece may form 
an integral part of the tubular body. It is preferred, how- 
ever, that the shape of the bite piece is adapted to the 
teeth of the individual user. In such case the relatively 

'5 expensive and individually formed bite piece is remov- 
ably mounted on the tubular body of the inhaler so that 
the bite piece may be kept and reused when the tubular 
body is discarded. Such removably mounted bite piece 
may advantageously be used in connection with tubular 

20 bodies adapted to be used only a few times or only once. 
The bite piece may be combined with a set of false teeth. 
Thus, such a set of false teeth may comprise means for 
positioning the tubular body in relation to the oral cavity 
of the user, or the bite piece may be individually shaped 

25 when the false teeth are made to the individual user. 
[0018] The tubular body of the inhaler may have a 
fixed length. Alternatively, the tubular body may be mov- 
able from a retracted storage condition to an extended 
condition of use. This may, for example, be obtained by 

30 providing the tubular body with peripheral corrugations 
along a major part of its length so as to allow longitudinal 
stretching of the tubular body. As another possibility, the 
tubular body may comprise telescopically cooperating 
tubular parts allowing such parts to be moved between 

35 retracted and extended positions. The closure means 
sealing the dose of active substance in relation to the 
ambient atmosphere or the supply means for supplying 
such dose into the air flow passage of the inhaler may 
be opened or actuated automatically when the tubular 

40 body is moved from its retracted storage condition to its 
extended condition of use. 

[0019] In order to completely eliminate the risk that 
larger particles of the active substance or of foreign mat- 
ter, such as ruptured or removed closing means, are in- 

45 haled by a patient the inhaler may further comprise re- 
taining means arranged within the flow passage for re- 
taining particles of a size exceeding a predetermined 
size. Such retaining means may, for example, comprise 
a sieve or screen extending across the flow passage 

so and being arranged downstream of the dose of active 
substance to be inhaled. Alternatively, when the closure 
means comprise removable closure caps, such caps 
may be integrally connected to the tubular body by flex- 
ible strings or bands. Alternatively or additionally, the 

55 free end portions of the tubular body may be bent to- 
wards each other so as to position the free ends closely 
adjacent, and the free ends may then be closed by a 
common, removable closure member, such as a pair of 
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interconnected or integrally formed closure caps. Fur- 
thermore, at least one of the cap members is preferably 
made from a transparent material, or the tubular body 
is at least partly made from a transparent material, so 
that the patient or user may see that the tubular body 
contains a dose of the active substance. 
[0020] In most cases the patient or user is able to in- 
hale atmospheric air through the air flow passage so as 
to obtain an air flow being sufficiently vigorous to sus- 
pend the active substance therein in an atomized con- 
dition. However, smaller children and adult persons hav- 
ing a substantially reduced lung capacity may not be 
able to generate a sufficient air flow rate through the air 
flow passage. Therefore, the inhaler may further com- 
prise forced flow generating means for providing a 
forced air flow through the flow passage. Such flow gen- 
erating means may be of any kind which is able to gen- 
erate pressurized air. As an example, the forced flow 
generating means may comprise a compressible bulb 
to be mounted on the outer end or air inlet end of the 
tubular body. The flow generating means may then be 
actuated at the same time as the patient is inhaling. 
It should be understood that the inhaler according to the 
present invention should not necessarily be inserted into 
the oral cavity of the user, and the term "mouthpiece" is 
not intended to indicate that it should necessarily be in- 
serted into the user's mouth. Thus, one end or the 
mouthpiece end of the tubular body may be adapted to 
be inserted into a nostril of a user or patient. In such 
case, the inhaler preferably comprises a pair of tubular 
bodies and a connecting part for interconnecting the 
same, said one end or mouthpiece end of said pair of 
tubular bodies being arranged in spaced relationship, 
so that said ends may be inserted into the nostrils of a 
user or patient 

[0021] Preferred embodiments of the invention will 
now be further described with reference to the drawings, 
wherein 

Fig. 1 illustrates a first embodiment of the inhaler 
according to the invention, 
Fig. 2 illustrates a second embodiment of the inhal- 
er according to the invention, 
Rg. 3 illustrates the use of the inhaler shown in Fig. 
1, 

Rg. 4 illustrates a third embodiment of the inhaler 

according to the invention, 

Rg. 5 illustrates a fourth embodiment of the inhaler 

according to the invention, 

Rg. 6 illustrates how the inhaler shown in Fig . 5 may 

be used, 

Rg. 7 illustrates how a bent portion of the inhaler 
shown in 

Rg. 6 may be provided with bending codes, 

Rg. 8 illustrates a fifth embodiment of the inhaler 

according to the invention, 

Rg. 9 illustrates how the inhaler shown in Rg. 8 may 

be used, 



Rg. 10 illustrates a mouthpiece for a sixth embodi- 
ment of the inhaler according to the invention, 
Rg. 11 illustrates how the mouthpiece shown in Fig. 
10 may be positioned in the oral cavity of the user, 
5 Rg. 12 illustrates a seventh embodiment of the in- 
haler according to the invention, 
Rg. 13 illustrates how the inhaler shown in Rg. 12 
may be used, 

Rg. 14 shows a capsule containing a single dose 
10 of an active substance, 

Rg. 15 illustrates how the capsule shown in Fig. 14 
may be used in connection with a mouthpiece as 
shown in Rgs. 14-16 

Rg. 16 shows an eighth embodiment of the inhaler, 
is and 

Rg. 17 shows a nineth embodiment, in which the 
opposite ends of the tubular inhaler is closed by a 
common closure cap. 

20 [0022] Rg. 1 shows an inhaler 10. When delivered 
from the manufacturer, the inhaler may comprise a 
straight, thin-walled tubular body 11 having a bendable 
section 12 and removable caps 13 closing the opposite 
open ends of the tubular body 11 . The inner bore of the 

25 tubular body 1 1 which defines an air flow passage of the 
inhaler contains a single dose of a particulate or pow- 
dered active substance, such as steroids, p 2 -agonists, 
antteholinergica, or other medical products. The tubular 
body 11 may have a circular cross-sectional shape and 

30 have a substantially uniform inner diameter and wall 
thickness along the length of the tubular body and may 
be similar to a drinking straw. The section 12 may have 
peripheral corrugations so as to be bendable. The tubu- 
lar body 1 1 may, for example, be made from a suitable 

35 plastic material by extrusion, and the inner diameter of 
the tubular body is preferably within the range of 4-8 
mm, for example 5-6 mm. The material of the tubular 
body 1 1 may have been treated so as to reduce or elim- 
inate the possibility of static electricity. 

40 [0023] The inhaler 1 0 shown in Rg. 1 a which contains 
only a single dose of the active substances is intended 
to be used only once whereafter the inhaler is discarded. 
A suitable small number of disposable inhalers of this 
type may be packed, for example similar to cigarettes, 

4 $ and they may be carried by the user in a pocket or a 
ladies handbag without occupying much space. 
[0024] When an inhaler 10 of the type shown in Rg. 
1 a is to be used the user or patient may shake the inhaler 
so as to disintegrate the particulate active substances 

50 contained therein. The bendable section 1 2 may now be 
bent whereby the active substance S is positioned within 
the corrugation troughs of the bendable section 12 as 
indicated in Rgs. 1 a and 1 b. Thereafter the caps 1 3 may 
be removed as shown in Rg. 1b. The inhaler 10 is then 

55 ready for use, and a longer straight end portion of the 
tubular body may be inserted into the oraJ cavity 14 of 
a user or patient as shown in Rg. 3. Because the tubular 
body 1 1 has been bent the active substance S contained 
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in the corrugation troughs of the section 12 may be pre- 
vented from falling out from the tubular body. 
[0025] As shown in Fig. 3 the inner end of the inhaler 
is positioned adjacent to the root of the patient's tongue. 
When the patient inhales air through the air flow pas- 
sage defined within the tubular body 11 the particulate 
active substance S is withdrawn from the corrugation 
troughs of the section 12 and is suspended in the air 
flow which is inhaled into the patient's lungs. In case the 
patient is a small child or for some other reason is not 
able to inhale sufficiently vigorously a compressible bulb 
15 or other means for generating a forced flow through 
the tubular body 11 may be mounted on the outer end 
thereof as shown in Fig. 1 d. A flow of air with active sub- 
stance suspended therein may then be blown into the 
oral cavity 14 at the same time as when the patient in- 
hales. The embodiment shown in Fig. 2 is slightly mod- 
ified in relation to the embodiment shown in Fig. 1 . Thus, 
in Fig. 2 the tubular body 11 is provided with a helically 
extending corrugation 16 which may impart a rotational 
movement to the air flow being inhaled through the air 
flow passage defined in the tubular body 1 1 . The tubular 
body 11 and/or at least one of the closure caps 13 is 
preferably made from a transparent material so that the 
user may visually make sure that the inhaler contains a 
dose of an active substance. 

[0026] Fig. 4 shows an embodiment 1 0 having not on- 
ly a bendable section 12 provided with peripherally ex- 
tending corrugations, but also a bendable section 17 
without such corrugations at an opposite end portion of 
the tubular body 11. In fact, the material and the wall 
thickness of the tubular body 11 may be chosen so that 
any part of the tubular body may be bent into a desired 
shape. The inhaler shown in Fig. 5 corresponds to that 
shown in Fig. 4. The only difference is that the embod- 
iment shown in Rg. 5 comprises a bendable section 12 
at opposite end portions of the tubular body, which sec- 
tions 12 both comprise peripherally extending corruga- 
tions. 

[0027] For some patients who are not sensing so well 
it may be difficult to immediately position the inhalers 
shown in Figs. 1 , 2, 4, and 5 correctly in the oral cavity 
14. Therefore, the tubular body 11 may advantageously 
be inserted in a bite piece or teeth block 18 of the type 
shown in Fig. 5. Rg 5d is an end view of the bite piece 
1 8, while Fig. 5e is a longitudinally sectional view of the 
bite piece. The bite piece 18 comprises a longitudinally 
extending channel or slot 19 which is dimensioned so 
that the tubular body 11 may be snugly received therein 
as indicated by an arrow in Rg. 5d. Troughs or grooves 
20 and 21 are defined in the upper outer surface of the 
bite piece 18, and a trough 22 is defined in the tower 
outer surface of the bite piece. When the bite piece or 
teeth block 18 has been mounted on the tubular body 
1 1 which has been bent into the desired shape and the 
closure caps 13 have been removed as explained 
above, the inhaler assembly comprising the tubular 
body 11 and the bite piece 18 may be inserted into the 



user's mouth. As shown in Fig. 6 the bite piece or teeth 
block 18 may then be positioned so that the upper lip 23 
and the upper teeth 24 of the patient are positioned in 
the troughs 20 and 21 , respectively, while the lower lip 
5 25 of the user is positioned in the trough 22 of the bite 
piece or teeth block 1 8 whereby the tubular body 11 may 
be positioned very accurately within the user's oral cav- 
ity 14. 

[0028] As shown in Rg. 6 the inner end portion of the 

w tubular body 11 may be shaped so that the inner open 
end of the tubular body is positioned adjacent to and 
directed towards the throat 26 of the user or patient 
Thus, almost all of the active substance contained within 
the tubular body may be transferred to the patient's 

'5 lungs when the patient vigorously inhales air through the 
air flow passage defined within the tubular body 11. It 
should be understood that the inner end portion of the 
tubular body 11 could be directed towards any desired 
surface part of the oral cavity to be treated by the active 

20 substance contained in the inhaler. 

[0029] In order to ensure that the open inner end of 
the tubular body 11 is directed towards the throat 26 of 
the patient or user as shown in Rg. 6, or towards any 
other surface part of the oral cavity 1 4 to be treated it is 

25 important that the shape of the inner end of the tubular 
body 11 is adapted to each individual user. When the 
inner end of the tubular body has a bendable section 1 2 
provided with peripherally extending corrugations, the 
bend or curvature which is adapted to the oral cavity of 

30 a specific patient or user may be expressed as a code 
which may be remembered. Fig. 7 illustrates examples 
of such coding. As indicated in Rg. 7a a number may 
be assigned to each or every second of the peripheral 
troughs formed between the adjacent peripheral corru- 

35 gations of the bendable section 1 2. The number code 
to be remembered by the user may then indicate which 
of the upwardly facing trough parts should be fully 
opened and which should not. 
[0030] Alternatively, adjacent troughs may be differ- 

40 ently co toured or different colours may otherwise be as- 
signed to the various troughs as indicated in Rgs. 7b 
and 7c. The bend or curvature suitable for each individ- 
ual user or patient may then be expressed as a colour 
code in a similar manner as explained above in connec- 
ts tion with the number coding. 

[0031] The inhaler 10 illustrated in Fig. 8 is of the 
same type as that described above with reference to Rg. 
2. However, the inner end portion of the tubular body 11 
shown in Rg. 8 has a permanent bend 27 which is made 

so when the inhaler is being manufactured. 

[0032] Like in the inhaler shown in Rg. 2 the tubular 
body 11 has a helical corrugation 16 extending along 
the length of the tubular body. As explained above in 
connection with Rg. 2, such helical corrugation may 

55 tend to impart a rotational movement to air inhaled 
through the tubular body 1 1 . The tubular body 11 in any 
of the embodiments shown in Rgs. 1 , 2, 4, 5 and 8 may, 
for example, be made by injection moulding, blow 
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moulding, or extrusion. In the latter case, the corruga- 
tions may be formed in the walls of the tubular body 11 
during a subsequent manufacturing stage. The tubular 
bodies 11 shown in Figs. 2 and 8 may, alternatively, be 
made by helically winding a strip of sheet material, such 
as paper, paperboard or another fibrous sheet material, 
with mutually overlapping adjacent edge portions. Such 
edge portions may then be interconnected or sealed, 
whereby the helically extending corrugation 16 may be 
formed. In order to facilitate mounting of the snugly fit- 
ting caps 13 on the opposite ends of the tubular body 
11 when a dose of active material has been arranged 
therein, the tubular bodies 11 illustrated in Figs. 1, 2, 4, 
5, and 8 may be cut on the bias as indicated with dotted 
lines at 28 in Fig. 8c. 

[0033] The tubular body 11 shown in Fig. 8 may be 
inserted into the channel or slot 19 of a bite piece or 
teeth block 18 as explained above in connection with 
Fig. 5. Thereafter, when the bendable section 12 has 
been given the desired shape and the caps 13 have 
been removed, the inhaler may be positioned in the 
mouth of a patient as illustrated in Fig. 9 and as ex- 
plained above in connection with Fig. 6. 
[0034] Fig. 10 illustrates an embodiment of a tubular 
body 29 for an inhaler according to the invention. Figs. 
1 0a, 1 0b ? 1 0c, and 1 0d illustrate a longitudinally section- 
al view, a top plan view, an end view, and a cross-sec- 
tional view along the tine D-D, respectively. The tubular 
body 29 defines a longitudinally extending air flow pas- 
sage 30 having a substantially uniform cross-sectional 
area along the length thereof. The outer end (the left 
hand end in Rg. 10) of the tubular body 29 has a shape 
corresponding to the shape of the bite piece or teeth 
block 18 shown in Figs. 5 and 8. This means that in the 
embodiment shown in Rg. 10 the bite block is formed 
integrally with the tubular body 29. Thus, the tubular 
body 29 has troughs or grooves 20 and 21 formed in the 
upper outer surface of the outer end portion of the tubu- 
lar body 29. These troughs 20 and 21 are intended to 
receive the upper lip 23 and the upper teeth 24, respec- 
tively, of a user or patient. Furthermore, a trough 22 is 
formed in the tower outer surface of the tubular body 29 
for receiving the lower lip 25 of the user as illustrated in 
Rg.11. 

[0035] The tubular body 29 illustrated in Rg. 10, which 
is preferably made from plastic by injection moulding, 
may be adapted to be used only once. In such case, a 
single dose of an active powdered or particulate material 
may be arranged within the air flow passage 30, and the 
open ends of the air flow passage may be sealed or 
closed by removable sealing or closing means, such as 
a film or foil which may be torn off. Alternatively, the tu- 
bular body 29 illustrated in Fig. 10 may be adapted to 
cooperate with a dose feeding device for feeding a dose 
of powdered or particulate active material into the air 
Mow passage 30 when the inhaler is to be used. In that 
case the tubular body 29 is preferably adapted to be 
used several times, and each sample may then have a 



shape which has been adapted to the individual user. 
[0036] In Fig. 12 an embodiment corresponding to 
that of Fig. 1 has been shown. However, in addition to 
the bendable section 1 2 the tubular body 11 has a sec- 
s ond similar bendable section 46 which is spaced from 
the bendable section 1 2 by a non-corrugated, rectilinear 
tubular section 47. The tubular body 11 contains a single 
dose of an active substance S and when the inhaler 10 
is to be used the sections 12 and 46 may be bent as 
10 shown in Rgs. 12b and 12c so that the sections 12, 47 
and 46 are substantially S-shaped. The active sub- 
stance S is mainly received in the inner corrugation 
troughs of the bendable tubular section 12. Now, the re- 
movable closure caps 13 may be removed from the op- 
's posite ends of the tubular body 11 as illustrated in Rg. 
12c, and the tubular body may be inserted into the oral 
cavity 14 of a user as illustrated in Rg. 13. Even when 
the user reclines his head as shown in Rg. 1 3 the active 
substance S may remain in the inner corrugation 
troughs of the bendable section 1 2. When, however, the 
user or patient inhales air through the air flow passage 
of the tubular body 11 , the velocity of flowing air causes 
a static pressure drop so that the active substance S is 
sucked from the corrugation troughs and entrained with 
and efficiently dispersed in the air flow. 
[0037] If an inhaler as that shown in Rgs. 1 , 2, and 4 
is shortened it may be used as a disposable container 
or capsule for a single dose of an active substance S. 
Such a tubular container or capsule is shown in Fig. 14 
and may be closed at its opposite ends by removable 
closure caps 1 3 or by any other removable or breakable 
closure means. The tubular capsule may have a central 
bendable section 49 having peripheral corrugations as 
those previously described. The tubular container or 
capsule 48 may be used together with the tubular body 
29showninRg. 10. Rg. 15illustrates how the container 
or capsule 48 may be used in connection with a tubular 
body 29 having upper and lower air passages 40 and 
41 respectively. When the tubular capsule 48 is to be 
used it may be bent as illustrated in Rg. 1 4b so that the 
active substance S is collected in the bendable section 
49 and is mainly received in the inner corrugation 
troughs defined therein. When the closure caps 1 3 have 
been removed, one end of the capsule 48 may be in- 
serted into the outer end of the air flow passage 30 of 
the tubular body 29 as illustrated in Rg. 15. Now, the 
inhaler is ready for use in a manner previously de- 
scribed. When the active substance S from the capsule 
48 has been inhaled, the capsule may be discarded and 
a new capsule is used for the next inhalation. 
[0038] Rg. 16 shows a tubular inhaler 10 in which the 
section 12 has a number of annular corrugations. Rgs. 
16a and 16b illustrate the rectilinear inhaler prior to use 
and the bent inhaler made ready for use, respectively. 
As shown in Rg. 1 6c the corrugations are of a type which 
is substantially saw tooth shaped in an axial sectional 
view. Thus, the valleys 50 and peaks 51 of the corruga- 
tions are relatively sharp. 
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[0039] In the embodiment shown in Fig. 1 7 the tubular 
inhaler 10 is stored in a condition in which the inhaler 
10 is bent to a position in which the free ends of the 
inhaler are positioned closely adjacent, and the inhaler 
with the active substance therein is maintained in this s 
position by means of a single closure member 52 which 
is closing both of the free ends of the inhaler. The closure 
member may, for example, be in the form of a pair of 
closure caps which are interconnected by a connecting 
portion which may be formed integrally with the closure io 
caps. This embodiment secures that both of the oppo- 
site ends of the tubular inhaler 1 0 are opened before the 
inhaler can be used. 

[0040] It should be understood that various amend- 
ments and modifications of the embodiments described '5 
above and shown in the drawings could be made without 
departing from the scope of the present invention. Thus, 
features described in connection with any of the embod- 
iments shown could also be used in connection with one 
or more of the other embodiments shown. As an exam- 20 
pie, any of the embodiments may contain a sieve or grid 
38 or other kinds of means for retaining larger particles. 
Furthermore, any of the tubular bodies shown may com- 
prise separate passages for "false" or enveloping air. 
Similarly, any of the embodiments of the tubular body 25 
may be provided with a compressible bulb 1 5 as shown 
in Fig. 1d or any other kind of means for providing com- 
pressed air. 



Claims 

1. An inhaler, comprising a one piece tubular body 
(11), which has a mouthpiece section and is intend- 
ed to be used only once, and which defines an air 35 
flow passage therein, the tubular body having sub- 
stantially rectilinear sections, and a single dose only 

of an active, inhafabie, particulate substance (S) be- 
ing arranged within the air flow passage, said dose 
being sealed or closed in relation to the ambient at- 40 
mosphere by closure means (13) which are to be 
removed or opened by a user prior to use, 
characterized in that the tubular body (11) compris- 
es a curved and/or bendable section (12, 17, 27, 
48) intermediate of the rectilinear sections, and in « 
that the cross-sectional area of the flow passage 
defined in the tubular body (11 ) does not exceed 75 
mm 2 . 

2. An inhaler according to claim 1 , wherein the curved so 
and/or bendable section ( 1 2, 1 7) of the tubular body 

(11 ) comprises peripherally extending corrugations. 

3. An inhaler according to claim 2, wherein the tubular 
body (1 1 ) comprises a pair of corrugated bendable ss 
sections (12, 46), which are spaced by a non-cor- 
rugated rectilinear tubular section (47), so that the 
tubular body (11) may be bent into a substantial S- 



shape. 

4. An inhaler according to claim 2 or 3, wherein the 
corrugations of the corrugated bendable section or 
sections (12, 46) are of the type which in an axial 
sectional view defines relatively sharp valleys (50) 
and peaks (51 ). 

5. An inhaler according to claim 4, wherein the corru- 
gations are substantially saw tooth shaped in an ax- 
ial sectional view. 

6. An inhaler according to any of the claims 1-5, 
wherein the cross-sectional area of the flow pas- 
sage does not exceed 70 mm 2 and is preferably less 
than 50 mm 2 . 

7. An inhaler according to claim 6, wherein the cross- 
sectional area of the flow passage is 7-35 mm 2 , 
preferably about 20 mm 2 . 

8. An inhaler according to any of the claims 1-7, 
wherein the flow passage has a substantially circu- 
lar cross-section, the inner diameter of the flow pas- 
sage being substantially the same along the length 
of the tubular body. 

9. An inhaler according to claim 8, wherein the inhaler 
is formed similar to a drinking straw. 

10. An inhaler according to any of the claims 2-9, 
wherein the bottoms of the corrugations are provid- 
ed with codes for assisting in obtaining a bend suit- 
able for the individual user. 

11. An inhaler according to any of the claims 1-10, fur- 
ther comprising means (16) for imparting to air flow- 
ing through the flow passage a rotational movement 
about the longitudinal axis of the flow passage. 

12. An inhaler according to any of the claims 1-11, 
wherein the mouthpiece section has a length so as 
to extend during use from the teeth (24) of the user 
to a position adjacent to the root of the users 
tongue. 

13. An inhaler according to any of the claims 1-12, fur- 
ther comprising a bite piece (18) formed on the out- 
er surface of the tubular body (11 , 29) for engaging 
with the upper jaw teeth (24) of the user so as to 
position the inhaler in the oral cavity (14) of the user. 

14. An inhaler according to claim 13, wherein the bite 
piece (18) is removably mounted on the tubular 
body (11). 

15. An inhaler according to claim 13 or 14, wherein the 
shape of the bite piece (18) is adapted to the teeth 
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ren Abschnitt (12, 17, 27, 46) zwischen den gerad- 
linigen Abschnitten hat, unci daB die Querschnitts- 
flache des Strdmungskanals, die der rohrformige 
Kdrper (11 ) bestimmt, 75 mm 2 nicht ubersteigt 

5 

2. Ein Inhalator nach Anspruch 1, bei dem der ge- 
krOmmte und/oder biegbare Abschnitt (12, 17) des 
rohrformigen Korpers (1 1 ) eine sich in Umfangsrich- 
tung erstreckende Riffelung aufweist. 

w 

3. Ein Inhalator nach Anspruch 2, bei dem der rohrfor- 
mige Korper (11 ) ein Paar von geriffelten biegbaren 
Abschnitten (12, 46) aufweist, weiche durch einen 
nicht geriffelten geradlinigen rohrformigen Ab- 

15 schnitt (47) voneinander beabstandet sind, so daB 
der rohrformige Korper (11) im wesentlichen in S- 
Form biegbar ist. 

4. Ein Inhalator nach Anspruch 2 Oder 3, bei dem die 
20 Riffelung des geriffelten biegbaren Abschnittes 

Oder der Abschnitte (1 2, 46) von einem Typ ist, der 
in axialer Schnittansicht relatrv scharfe Taler (50) 
und Spitzen (51 ) aufweist 

25 5. Ein Inhalator nach Anspruch 4, bei dem die Riffe- 
lung in axialer Schnittansicht im wesentlichen sa- 
gezahnfdrmig ist 

6. Ein Inhalator nach einem der Anspruche 1 -5, bei 
30 dem die Querschnittsfiache des Strdmungskanales 

70 mm 2 nicht ubersteigt und bevorzugt kleiner als 
50 mm 2 ist 

7. Ein Inhalator nach Anspruch 6, bei dem die Quer- 
ns schnittsftache des Strdmungskanales 7-35 mm 2 , 

vorzugsweise ungefahr 20 mm 2 betragt. 

8. Ein Inhalator nach einem der Anspruche 1 -7, bei 
dem der Strdmungskanal im wesentlichen kreisfdr- 

*o migen Querschnitt hat und der Innendurchmesser 
des Strdmungskanales Goer die Lange des rohrfor- 
migen Korpers im wesentlichen gleich ist. 

9. Ein Inhalator nach Anspruch 8, bei dem der Inhala- 
45 tor ahnlich wie ein Trinkstrohhalm geformt ist 



(24) of the individual user. 

16. An inhaler according to any of the claims 1-15, 
wherein the tubular body is moveable from a retract- 
ed storage condition to an extended condition of 
use. 

17. An inhaler according to claim 16, wherein the tubu- 
lar body is provided with peripheral corrugations 
along a major part of its length so as to allow longi- 
tudinal stretching of the tubular body. 

18. An inhaler according to any of the claims 1-17, 
wherein the closure means comprise a pair of cap 
members (13) removably mounted at opposite ends 
of the tubular body (11). 

19. An inhaler according to any of the claims 1-18, 
wherein the free ends of the tubular body (11) are 
positioned closely adjacent, said free ends being 
closed by a common removable closure member. 

20. An inhaler according to claim 18 or 19, wherein at 
least one of the cap members or closure members 
(13) is made from a transparent material. 

21. An inhaler according to any of the claims 1-20, 
wherein the tubular body (1 1 ) is at least partly made 
from a transparent material. 

22. An inhaler according to any of the claims 1-21, 
wherein the mouthpiece section of the tubular body 
is adapted to be inserted into a nostril of a user. 

23. An inhaler according to claim 22 comprising a pair 
of tubular bodies and a connecting part for intercon- 
necting the same, said one end or mouthpiece end 
of said pair of tubular bodies being arranged in 
spaced relationship so that said ends may be insert* 
ed into the nostrils of a user. 



Patentanspruche 

1. Ein Inhalator mit einem einstuckigen rohrformigen 
Kdrper (11), der einen Mundstuckabschnitt hat und 
zum Einmalgebrauch gedacht ist und der in sich ei- 
nen Luftstrdmungskanal definiert, wobei der rohr- 
formige Kdrper im wesentlichen geradlinlge Ab- 
schnitte hat und sich nur eine einzige Dosis einer 
aktiven, inhalierbaren Substanz (S) in Pulverform 
innerhalb des Luftstrdmungskanats befindet, wei- 
che Dosis gegenuber der Umgebungsatmosphare 
durch einen VerschluB (13) versiegelt Oder ver- 
schlossen ist, weicher von einem Benutzer vor der ss 
Anwendung zu entfernen Oder zu dffnen sind, 

dadurch gekennzeichnet, daB der rohrformi- 
ge Kdrper (1 1 ) einen gekrummten und/oder biegba- 



10. Ein Inhalator nach einem der Anspruche 2-9, bei 
dem die Bodenflachen der Riffelung mit einer Co- 
dierung versehen sind, urn beim Erhalt einer Bie- 
gung, weiche fur den einzelnen Benutzer geeignet 
ist, zu unterstutzen. 

11. Ein Inhalator nach einem der Anspruche 1-10, wei- 
terhin mit Mitteln (16), mit welchen der durch den 
Strdmungskanal strdmenden Luft ein Drall urn die 
Langsachse des Strdmungskanales aufgepragt 
wird. 
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12. Ein Inhalator nach einem der Anspruche 1-11 , bei 
dem der Mundstuckabschnitt eine solche Lange 
hat, daS er sich wahrend des Gebrauchs von den 
Zahnen (24) des Benutzers zu einer Stelle neben 
der Zungenwurzel des Benutzers erstreckt. 

13. Ein Inhalator nach einem der Anspruche 1-12, wei- 
terhin mit einem BeiBstuck (1 8), welches an der au- 
Beren Oberflache des rohrfdrmigen Korpers (11, 
29) fur eine Anlage mit den Oberkieferzahnen (24) 
des Benutzers ausgebildet ist, urn den Inhalator in 
der Mundhdhle (14) des Benutzers zu positionie- 
ren. 

14. Ein Inhalator nach Anspruch 13, bei dem das 
BeiBstuck (18) entfernbar an dem rohrformigen 
Kdrper (11) angeordnet ist. 

15. Ein Inhalator nach Anspruch 13 oder 14, bei dem 
die Form des BeiBstuckes (18) an die Zahne (24) 
des jeweiligen Benutzers angepaBt ist. 

16. Ein Inhalator nach einem der Anspruche 1-15, bei 
dem der rohrfdrmige Kdrper von einem eingezoge- 
nen Aufbewahrungszustand in einen ausgestreck- 
ten Benutzungszustand beweglich ist. 

17. Ein Inhalator nach Anspruch 16, bei dem der rohr- 
fdrmige Kdrper mit einer umfangsseitigen Riffelung 
entlang eines Hauptteiles seiner Lange versehen 
ist, urn eine Strekkung des rohrformigen Korpers in 
Langsrichtung zu erlauben. 

18. Ein Inhalator nach einem der Anspruche 1-17, bei 
dem der VerschluB ein Paar Kappenteile (13) auf- 
weist, welche an gegenuberliegenden Enden des 
rohrfdrmigen Korpers (11) entfernbar angeordnet 
sind. 

19. Ein Inhalator nach einem der Anspruche 1-18, bei 
dem die freien Enden des rohrfdrmigen Korpers 
(11) nahe einander benachbart angeordnet sind 
und die freien Enden durch ein gemeinsames ent- 
fernbares VerschluBteil verschlossen sind. 

20. Ein Inhalator nach Anspruch 18 oder 19, bei dem 
wenigstens eines der Kappenbauteile oder Ver- 
schluBbauteile (1 3) aus einem transparenten Mate- 
rial gefertigt ist. 

21. Ein Inhalator nach einem der Anspruche 1-20, bei 
dem der rohrfdrmige Kdrper (11 ) zumindest teilwei- 
se aus einem transparenten Material gefertigt ist. 

22. Ein Inhalator nach einem der Anspruche 1-21, bei 
dem der Mundstuckabschnitt des rohrfdrmigen Kdr- 
pers dafur ausgelegt ist, in eine Naseridff nung eines 
Benutzers eingefuhrt zu werden. 



23. Ein Inhalator nach Anspruch 22 mit einem Paar von 
rohrfdrmigen Korpern und einem Verbindungsteil 
zum Verbinden derselben, bei dem das eine Ende 
Oder Mundstuckende des Paares von rohrfdrmigen 
Korpern in beabstandeter Beziehung so angeord- 
net ist, daB die Enden in die Nasendffnungen des 
Benutzers etnfuhrbar sind. 



10 Revend (cations 

1. Inhalateur, com pre nam un corps tubulaire mono- 
bloc (11), qui a une partie formant embouchure et 
qui est prevu pour etre utilise une seule fois, et qui 

15 definit un passage interieur d'ecoulement d'air, le 
corps tubulaire ayant des parties sensiblement rec- 
tilignes, et une dose unique seulement d'une subs- 
tance active inhalable en particules (S) etant placee 
dans le passage d'ecoulement d'air, iadite dose 

20 etant isolee ou fermee par rapport a Patmosphere 
ambiante par des moyens de fermeture (1 3) qui doi- 
ventetre enleves ou ouverts par un utiiisateur avant 
utilisation, 

caracterise en ce que le corps tubulaire (11) com- 
25 prend une partie courbe et/ou pliable (12,1 7,27,46) 
situee entre les parties rectiiignes.et en ce que la 
section transversale du passage d'ecoulement de- 
fini dans le corps tubulaire (11) ne depasse pas 75 
mm 2 . 

30 

2. Inhalateur selon la revendication 1 , dans iequel la 
partie courbe et/ou pliable (1 2,1 7) du corps tubulai- 
re (11) comprend des ondulations s'etendant peri- 
pheriquement. 

35 

3. Inhalateur selon la revendication 2, dans Iequel le 
corps tubulaire (11) comprend deux parties pliables 
ondulees (12,46) qui sont espacees par une partie 
tubulaire rectiligne non ondulee (47), de sorte qu'on 

40 peut plier le corps tubulaire (11) sensiblement en 
forme de S. 

4. Inhalateur selon la revendication 2 ou 3, dans Iequel 
les ondulations de la partie ou des parties pliables 

45 ondulees ( 1 2,46) sont du type dans Iequel une cou- 
pe axiale definit des creux (50) et des cretes (51 ) a 
angle relativement vif. 

5. Inhalateur selon la revendication 4, dans Iequel les 
so ondulations sont sensiblement en dents de scie 

dans une vue en coupe axiale. 

6. Inhalateur selon une quelconque des revendica- 
tions 1 a 5, dans Iequel la section transversale du 

55 passage d'ecoulement ne depasse pas 70 mm 2 et 
est de preference inferieure a 50 mm 2 . 

7. Inhalateur selon la revendication 6, dans Iequel la 
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section transversale du passage d'ecoulement est 
de 7 a 35 mm 2 et de preference de 20 mm 2 environ. 

8. Inhalateur selon une quelconque des revendica- 
tions 1 a 7, dans lequel le passage d'ecoulement a 
une section transversale sensiblement circulate, le 
diametre interieur du passage d'ecoulement etant 
sensiblement le meme sur toute la longueur du 
corps tubulaire. 

9. Inhalateur selon la revendication 8, dans lequel rin- 
halateur est de forme similaire a une paille pour 
boisson. 

10. Inhalateur selon une quelconque des revendica- 
tions 2 a 9, dans lequel les fonds des ondulations 
portent des codes pour faciliter I'obtention d'une 
courbure appropriee pour I'utilisateur individuel. 

11. Inhalateur selon une quelconque des revendica- 
tions 1 a 1 0, comprenant en outre des moyens (16) 
pour communiquer, a fair qui circule dans le passa- 
ge d'ecoulement, un mouvementde rotation autour 
de I'axe longitudinal du passage d'ecoulement. 

12. Inhalateur selon une quelconque des revendica- 
tions 1 a 11, dans lequel la partie d'embouchure a 
une longueur telle qu'elle s'etend, pendant l*utilisa- 
tfon, des dents (24) de I'utilisateur a une position 
adjacente a la racine de la langue de I'utilisateur. 

13. Inhalateur selon une quelconque des revendica- 
ttons 1 a 12, comprenant en outre une piece a mor- 
dre (18) formee sur la surface exterieure du corps 
tubulaire (11,29) pour engagement avec les dents 
de la machoire superieure (24) de I'utilisateur afin 
de positionner ('inhalateur dans la cavite orale (14) 
de I'utilisateur. 

14. Inhalateur selon la revendication 13, dans lequel la 
piece a mordre (18) est montee de facon amovible 
sur le corps tubulaire (11 ). 

15. Inhalateur selon la revendication 13 ou 14, dans le- 
quel la forme de la piece a mordre (18) est adaptee 
aux dents (24) de I'utilisateur individuel. 

16. Inhalateur selon une quelconque des revendica- 
trons 1 a 1 5, dans lequel le corps tubulaire est de- 
placable d'un etat retracte de stockage a un etat 
d'utilisation en extension. 

17. Inhalateur selon la revendication 16, dans lequel le 
corps tubulaire comporte des ondulations periphe- 
riques le long d'une majeure partie de sa longueur, 
afin de permettre un etirement longitudinal du corps 
tubulaire. 



18. Inhalateur selon une quelconque des revendica- 
tions 1 a 1 7, dans lequel les moyens de fermeture 
comprennent une paire de capuchons (13) montes 
de facon amovible aux extremites opposees du 

5 corps tubulaire (11). 

19. Inhalateur selon une quelconque des revendica- 
tions 1 a 18, dans lequel les extremites iibres du 
corps tubulaire (11) sont placees I'une pres de 

10 I'autre, lesdites extremites fibres etant fermees par 
un element de fermeture amovible commun. 

20. Inhalateur selon la revendication 18ou 19, dans le- 
quel au moins un des capuchons ou elements de 

'5 fermeture ( 1 3) est fabrique en une matiere transpa- 
rente. 

21. Inhalateur selon une quelconque des revendica- 
tions 1 a 20, dans lequel le corps tubulaire (11) est 

20 au moins en partie fabrique en une matiere trans- 
parente. 

22. Inhalateur selon une quelconque des revendica- 
tions 1 a 21 , dans lequel la partie d'embouchure du 

25 corps tubulaire est prevue pour etre inseree dans 
une narine d'un utilisateur. 

23. Inhalateur selon la revendication 22, comprenant 
deux corps tubulaires et une partie de connexion 

30 pour les interconnecter, ladite une extremite ou ex- 
tremite d'embouchure d'un desdtts deux corps tu- 
bulaires etant espacee de celle de I'autre corps tu- 
bulaire d'une maniere telle que lesdites extremites 
peuvent etre inserees dans les narines d'un utilisa- 

35 teur. 
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